INTRODUCTION
============

Primary hepatic leiomyosarcomas (PHL) include 6--16% of the primary hepatic sarcomas which in turn represent 0.2--2% of primary hepatic cancers.[@B1] Primary hepatic leiomyosarcoma (PHL) is a rare malignant tumor, which originates from smooth muscles. Clinical presentation and imaging features are non-specific and can mimick the most frequent primary liver tumors namely hepatocellular carcinoma and intrahepatic cholangiocarcinoma. This tumor has aggressive metastatic potential and is usually diagnosed in a locally advanced or metastatic disease. Radical R0 hepatectomy remains the only curative treatment of PHL, but the large majority of unoperated patients had technically non-resectable disease and/or extra-hepatic metastases. We report here two cases of PHL including one arising from the portal vein to update the nosology, incidence, diagnosis and management of this rare disease. The cases reported here comply with the CARE guidelines checklist for case reports.[@B2]

CASE
====

Case 1
------

A left liver mass was incidentally discovered during cardiac ultrasonography in an asymptomatic 78-year old male patient. Abdominal computed tomography (CT) showed a large tumor (57 mm in diameter), well defined, heterogeneous and spontaneously hypodense ([Fig. 1A](#F1){ref-type="fig"}). Contrast imaging showed mild and mostly peripheral wash-in and no wash-out. The whole left portal vein system was enlarged by a tumor thrombus (TT) enhanced on arterial phase. On magnetic resonance imaging (MRI), the tumor was heterogeneous and hypointense on T1-weighted images and hyperintense on T2-weighted images without encapsulation. At arterial and portal phase, the TT was discretely hypervascular. The non-tumor liver parenchyma was normal on cross imaging. Thorax and pelvis imaging as well as upper gastrointestinal and recto-colonoscopy were normal. Screening for viruses B, and C was negative, and the following laboratory parameters including complete peripheral blood cell count, kidney and liver function tests, and tumor markers (CEA, CA 19-9, AFP) were within normal limits. Liver tumor board concluded to the diagnosis of probable hepatocellular carcinoma with left portal vein TT developed on healthy liver and advised upfront surgery. At laparoscopy, there was no ascites and no suspect lymph node in the liver pedicle. Intraoperative ultrasonography confirmed the tumor characteristics and ruled out additional intra-hepatic lesions. A laparoscopic left hepatectomy was performed. Post-operative course was uneventful, and the patient was discharged home nine days after surgery. Specimen analysis confirmed the resection was R0 and the healthy non-tumor parenchyma. The tumor was composed of atypical spindle cells with a fascicular growth pattern. The proliferation index was estimated at 10% of tumor cells. Immunohistochemical staining against α-smooth muscle actin was strongly positive ([Fig. 1B--D](#F1){ref-type="fig"}). The liver tumor board decided no adjuvant treatment. Eighteen months after surgery, the patient was well without recurrence. The tumor was grade 2 according to the FNCLCC (Fédération Nationale des Centres de Lutte Contre le Cancer).[@B3]

Case 2
------

A sensible right hepatomegaly was discovered in a 53 year-old man complaining of abdominal pain. CT scan showed right liver tumor (29 cm in diameter) with compressed but patent portal and hepatic veins. Contrast imaging showed peripheral enhancement at late arterial phase. At MRI, the tumor was hyperintense and hypointense on T2-weighted and T1-weighted images, respectively. Peripheral contrast uptake was seen at arterial phase followed by reinforcement at the portal phase. The right portal vein could not be identified ([Fig. 2A, B](#F2){ref-type="fig"}). Thoracic CT showed 2 infra-centimetric non-specific pulmonary nodules. Percutaneous tumor biopsy at the referring center concluded to intrahepatic cholangiocarcinoma. Upper and lower gastro- intestinal endoscopies as well as liver and kidney function tests, and tumor markers (CEA, CA 19-9, AFP) were normal. Screening for viruses B, C, and HIV was negative. The decision was to perform upfront liver resection with the diagnosis of massive symptomatic intrahepatic cholangiocarcinoma. At laparotomy, there was neither suspicious lymph node nor extrahepatic lesion. Right extended hepatectomy under total vascular exclusion of the liver with hypothermic portal perfusion and veno-venous bypass was performed[@B4] together with lymph node dissection of the liver pedicle. Postoperative course was uneventful, and the patient was discharged home 24 days following surgery. The specimen weighed 5300 g and contained more than 1 L of hemorrhagic liquid ([Fig. 2C, D](#F2){ref-type="fig"}). No tumor invasion was found in 5 lymph nodes, and the non-tumor liver parenchyma was normal. The tumor was not encapsulated, and no vascular invasion was found. Immuno-histochemistry showed homogenous and diffuse staining for smooth muscle markers i.e., α-smooth muscle actin, h-Caldesmone, and desmin. In addition, the tumor was negative for CD 34, cytokeratin CKAE1/AE3, C-Kit/CD117, PS100, hepatocyte antigen, and Glypican-3. The proliferation index was estimated at 30% of tumor cells. The tumor was graded FNCLCC grade 3. Multiple lungs metastases were diagnosed 7 months following surgery. In accordance with the patient, only best supportive care was given, and the patient died with terminal diffuse disease 14 months following surgery.

Literature search
-----------------

A systematic review of the literature by Chi et al.[@B5] already identified 109 cases of PHL reported from 1900 to March 2011. To update the latter, our search used the same searching data bases and MeSH terms applied to the period April 2011-April 2019. Reference lists of related articles and review articles were manually screened for additional citations. Our literature search identified 16 additional cases from 12 reports.[@B6][@B7][@B8][@B9][@B10][@B11][@B12][@B13][@B14][@B15][@B16][@B17] One registry was not included to obviate redundancy.[@B18]

DISCUSSION
==========

Originating from smooth muscle, PHLs can arise from intrahepatic vascular structures, bile ducts or the round ligament.[@B6] The presence of a portal vein TT in our first case claims for a portal vein origin of the tumor. Among vascular leiomyosarcomas, those arising from portal vein are very rare and only five cases have been reported.[@B16][@B17][@B19][@B20][@B21] These cases are summarized in [Table 1](#T1){ref-type="table"}. R0 resection could be performed in 4 out of 5 evaluable patients. Logically, hepatocellular carcinoma developed in healthy liver with portal vein TT is the first differential diagnosis for this type of PHL. Our first case was treated as so.[@B25] The following indirect arguments claim for a biliary origin of the second case: the round ligament and the vessels of the specimen were tumor free.

Diagnostic of PHL needs a high level of suspicion because clinical scenario,[@B6] and cross-imaging[@B11][@B23] are not specific. Further, the absence of serological markers often delays diagnosis at the stage of large and/or metastatic tumor.[@B5] Concordant with our cases, hepatocellular carcinoma and cholangiocarcinoma are the main differential diagnoses. Indeed, tumor biopsy is the only mean to achieve formal diagnosis of PHL. Intentionally, preoperative tumor biopsy was not performed in our first case because *i)* cross imaging strongly suggested hepatocellular carcinoma, *ii)* upfront surgery was indicated for obviously malignant tumor independently of a specific tumor diagnosis, *iii)* the risks of tumor biopsy (of severe bleeding=0.6% to 1.7%,[@B24][@B25] of tumor seeding for hepatocellular carcinoma= 2.7%[@B26]) was not balanced by the potential benefit of any neoadjuvant treatment. Nevertheless, we acknowledge preoperative biopsy should be considered on a case-by-case basis. Immunohistochemistry easily makes the right diagnostic and staging.[@B3] This was not performed at the referral center in our second case and explains the wrong initial diagnosis of cholangiocarcinoma.

Radical R0 hepatectomy is the cornerstone of successful management of PHL. Considering the present update of the systematic review by Chi et al.,[@B5] 111 cases could be analyzed for treatment of which 71 could be operated (64%). The vast majority of unoperated patients had technically non-resectable disease and/or extra-hepatic metastases. In terms of survival, Chi et al.[@B5] could analyze 84 cases. A median overall survival of 19 months (range 0--181 months) with 1-, 2-, and 5-year survival rates of 61.2%, 41.1%, and 14.5%, respectively was found. Smaller size of lesion and more importantly tumor-free resection margin were identified as independent predictors of improved survival. Specific survival following R0 surgery was not reported. The role of chemotherapy (either for neoadjuvant, adjuvant or for palliative purposes) for PHL, as for leiomyosarcomas in general, is unclear. The role of liver transplantation remains controversial.

In conclusion, leiomyosarcomas of the liver are rarely primitive and preoperative diagnosis needs a high degree of suspicion due to atypical clinical presentation and non-specific imaging features. Surgery is the mainstay of the management of PHL. R0 resection is the main prognostic factor. The place of perioperative chemotherapy remains debated.
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![Leiomyosarcoma of the left portal vein. (A) Computed tomography. (B) Resected specimen. (C) Microscopic examination shows a tumor composed of atypical spindle cells with a fascicular growth pattern. Atypical mitoses were observed. (D) Immunohistochemical staining against alpha-smooth muscle actin was strongly positive.](ahbps-24-63-g001){#F1}

![Giant leiomyosaroma of the right liver. (A) Computed tomography. (B) Magnetic resonance imaging. (C and D) Gross aspects on the resected specimen.](ahbps-24-63-g002){#F2}

###### Reported cases of leiomyosarcoma of the portal vein and its tributaries in the adult
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F, female; M, male

^\*^The portal vein origin was supposed but not formally confirmed since this 30-cm lesion also invaded adjacent structures
